The biology and pathology of hypoxia-ischemia: an update.
After an hypoxic-ischemic (HI) insult, a multi-faceted complex cascade of events occurs that ultimately causes cell death and neurological damage to the central nervous system. The various cascades include, amongst others: immunological changes, such as the activation of the complement system and the generation of antibodies; increased inflammation through the actions of pro-inflammatory cytokines and chemokines; the production of reactive oxygen species leading to oxidative stress; and diminished mitochondrial function leading to the activation of apoptotic pathways and subsequent alteration in the function of neurons within the contralateral hemisphere. This review addresses the immunological aspects following HI, the role of various cytokines (both pro-inflammatory and anti-inflammatory) and chemokines after the induction of HI. In addition, the role of free radicals in producing HI-induced neurodegeneration and the contribution that mitochondrial dysfunction has in neuronal apoptotic cell death will be discussed. This review also covers the changes that the previously assumed "internal control", the contralateral hemisphere, undergoes due to HI and describes the difficulties associated with therapy intended to prevent neuronal injury associated with HI.